Males of the fly Drosophila melanogaster initially court mated, unreceptive females but later develop an avoidance reaction against them and even become temporally unresponsive to virgin females. This conditioned inhibition has been described as an associative process, the conditioned stimulus being a mixture of pheromones on the female's cuticle. To assess the evolutionary significance of courtship conditioning we recorded and analysed the male's behaviour during the conditioning process. The time traces of individual males were marked by an abrupt behavioural change. The time he spent courting suddenly decreased, and the frequency of 'turn-away' events at the same time sharply increased. Thus, the gradual decline of courtship observed as a group average does not reflect a slow change in motivation of the individual male but rather the interindividual differences of an active, experience-guided all-or-none decision to stop courting and to avoid the female. Three recently collected D. melanogaster strains were each maintained under two distinct mating conditions. Males were kept together with females for either ca. 2 weeks or 18 h. After 21 generations males of the two regimes differed markedly in their behaviour towards mated females. With long interaction periods between males and females, selection favoured courtship conditioning, while with short periods no such selection was observed. Slowly recovering receptivity of mated females may be needed for the maintenance of courtship conditioning. Courtship conditioning in D. melanogaster appears to be a fitness-relevant behaviour adapted to high-density populations with females mating a second time.
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Drosophila melanogaster has become a favourite model organism for studying the proximate mechanisms of learning. It may also be uniquely suited for investigating its ultimate causes. Several conditioning experiments have been established as laboratory paradigms in D. melanogaster, including habituation, classical conditioning and operant conditioning (overview in Heisenberg 1989). While some of these have been examined in detail using the sophisticated methods of neurogenetics and experimental psychology, little can be said about their ecological and evolutionary significance. First indications of an evolutionary relevance of learning in this species came from studies of Hoffmann (1985 , 1988a Hoffmann & Turelli 1985) and of Jaenike (1982, 1983, 1988) on learned food and oviposition preferences.
An ideal paradigm to address the evolutionary significance of learning may be courtship conditioning. In D. melanogaster, courtship is an elaborate sequence of behaviour patterns, enabling the animals to distinguish mates of their own species from those of closely related sister species (Welbergen et al. 1986 ). Because of its immediate connection to mating behaviour and reproduction, it is directly linked to Darwinian fitness. There should be a high selection pressure for males to recognize putative mates. This includes not only the distinction between different species but also between conspecific females. In this species mature virgin females are ready to copulate within a couple of minutes; freshly mated females, however, become unreceptive and unwilling to copulate for several days (Bastock & Manning 1955; Connolly & Cook 1973) . Courtship conditioning is observed in males that initially show pronounced courtship behaviour towards already mated, unreceptive females, but later avoid or ignore them. This disposition
